Organisations have started to adopt open innovation processes to supplement their internal competencies and resources. Adoption of these processes assist them in keeping up with the pace of technology and protecting their competitive advantage in the market. Despite the significance of open innovation processes, there are few studies focusing on them. The purpose of this study is mapping coupled open innovation processes to contribute to the field of open innovation. The case study research was set up to explore how organisations undertake coupled open innovation processes from the perspective of employees working in a smallmedium sized enterprise. The Activity Theory was used as a research framework. The research findings revealed how the importing and exporting mechanisms of coupled processes. The findings are discussed to fill the knowledge gaps in the existing literature and help design management academia and practice identify future work areas.
Introduction
The concept of open innovation has drawn attention by researchers of innovation studies, such as Chesbrough, Vanhaverbeke & West (2006) , Enkel, Gassmann & Chesbrough (2009) , Gassmann (2006) and Huizingh (2011) . It is an overarching umbrella to cluster trends of innovation studies (Huizingh, 2011) . From a practical perspective, it enables organisations to protect their competitive advantage (Enkel et al., 2009 ) and adapt themselves to the changes in the market (Chesbrough, 2003) . Despite these significances:
The field of open innovation is still at an early stage; it offers a wide field in which academics, practitioners and policy makers can be active. (Gassmann, Enkel & Chesbrough, 2010, p. 7) This paper will aim to explore the following points to contribute to the field:
• mapping how organisations undertake coupled open innovation processes from the perspective of employees working in a small-medium sized enterprise (SME) • identifying future work areas for design management literature and practice To address the above points, we will explore the open innovation processes in organisations and identify the potential areas for design management research and practice. We have selected a case study research method and Activity Theory (AT) evaluation framework.
First, we will review the literature on open innovation in organisations. Then, we will introduce the case study, which will be followed by discussion and recommendations for further research.
Open innovation in organisations
Henry Chesbrough introduced the concept of open innovation in 2003. Chesbrough (2003) points out that organisations cannot have all the internal resources to innovate because of the changes in the industry as he called those changes erosion factors. (Chesbrough & Bogers, 2014, p. 16 ).
These erosion factors, such as increased mobility of workers, more capable universities, declining US hegemony, and growing access of start-up firms to venture capital, changed the conditions under which firms innovate
Since Chesbrough (2003) introduced the open innovation model to overcome the erosion factors, more researchers, such as Chesbrough & Appleyard (2007) , Chesbrough, Vanhaverbeke & West (2014) , Dodgson, Gann, & Salter (2006) and Enkel et al. (2009) have further explored this model. Chesbrough & Bogers (2014) defined of the open innovation model as:
...a distributed innovation process based on purposefully managed knowledge flows across organisational boundaries, using pecuniary and non-pecuniary mechanisms in line with the organisation's business model (p. 17).
The innovation in the above definition, is understood as "the development and commercialisation of new products, processes or services" (Chesbrough & Bogers, 2014, p. 17) . The pecuniary mechanisms involve monetary activities as acquiring and selling; nonpecuniary mechanisms cover social activities as sourcing and revealing (Dahlander & Gann, 2010) . Because these mechanisms are deployed via knowledge flows, it is vital to understand how knowledge flows work. Gassmann & Enkel (2004) entitle the knowledge flows under three main concepts: i) outside-in process, ii) inside-out process and iii) coupled process (see Figure 1 ).
Outside-in process
In this process, organisations integrate external sources in their innovation process. This can be done via acquiring (pecuniary) and sourcing (non-pecuniary) (Dahlander & Gann, 2010) as well as obtaining, integrating and commercialising (West & Bogers, 2014) . Gassmann & Enkel (2004) 
Inside-out process
This process enables organisations to profit from unused innovations through exploitation so other organisations utilise them via their business models (Chesbrough & Bogers, 2014) . It also allows innovation to reach the market faster than internal Research & Development (R&D) commercialisation (Enkel et al., 2009; Gassmann & Enkel, 2004) . This process is defined as:
Earning profits by bringing ideas to market, selling IP and multiplying technology by transferring ideas to the outside environment (Gassmann & Enkel, 2004, p. 6) .
Coupled process
Organisations adopting this process co-create together via alliances, cooperation and joint ventures that the purpose is developing and commercialising innovation (Enkel et al., 2009) . The definition of this process is:
Coupling the outside-in and inside-out processes by working in alliances with complementary partners in which give and take is crucial for success (Gassmann & Enkel, 2004, p. 6) . Figure 1 Open innovation processes. source: Gassmann & Enkel (2004, p.6 ) Piller & West (2014) suggest an interactive approach towards coupled process. They emphasise the collaboration between organisations and individuals to innovate. They base their research on the open innovation study of Gassmann & Enkel (2004) , user innovation studies of von Hippel (1988 Hippel ( , 2005 Hippel ( , 2010 and co-creation studies of Normann & Ramirez (1992) and Wikström (1996) . In regards to their definition, user innovation is a collaboration between organisations and users whom the knowledge is obtained to generate solutions for public good; whilst co-creation is:
an active, creative and collaborative process between a firm and individuals during a product/service development process in which participants contribute to a task initiated and facilitated by the firm (Piller & West, 2014, p. 39) . Piller & West (2014) suggest that coupled processes have various dimensions. There are: i) external actor ii) coupling topology iii) impetus for collaboration, and iv) locus of innovation (see Table 1 ). Piller & West (2014) explain these dimensions as following:
• • The topology of relationship has three forms. These are: i) dyadic, ii) network and iii) community with dyadic relationship being most common one.
• Impetus for collaboration can be top-down and bottom-up.
• Locus of innovation can be between two parties (bi-directional) where innovation occurs internally or multiple parties (interactive) where innovation occurs outside the organisations. To implement these processes, researchers suggest different stage models (Cooper, 2008; Piller & West, 2014) . The study of Van der Meer (2007) introduces three innovation stages: i) the concept stage (to invent the ideas), ii) the development stage (to convert the ideas to the project) and iii) the business stage (to transform projects to new business) and these stages are based on the open innovation Stage-Gate model of Cooper (2008) . Piller & West (2014) propose a different process model clustered into four stages: i) defining, ii) finding participants, iii) collaborating, and iv) leveraging. Their study outlines the current-state of these stages and highlights that organisations mostly fail to commercialise in the leveraging stage. The key activities regarding each stage are listed in Table 2 . In addition to previous studies (e.g. Van der Meer, 2007; Piller & West, 2014) , this study will divide coupled processes into two mechanisms: i) importing mechanisms (acquiring external knowledge and sources into organisation) and ii) exporting mechanisms (exporting internal knowledge and sources to outside of the organisation). These mechanisms will be explored within a case of an Innovation Institute. An outcome of this study has a potential to help design management academia and practice identify the future research areas.
The case study to explore open innovation in organisations
We have selected the case study organisation regarding its relevance to explore coupled processes. Before deciding the organisation, we have investigated different types of organisations that adopt coupled processes. Potential case study organisations were research institutes, SMEs, universities, suppliers and end users. Among them, we have selected research institutes because of following reasons:
• They can be considered common partners of coupled processes that they partner with universities, suppliers, other research institutes, competitors and end users.
• Our insight was that they might have good balance to import and export knowledge throughout innovation process and the focus of this case study is investigating importing and exporting mechanisms of coupled processes.
The research institute chosen for this case study is based in East London and we will refer to this organisation as East London Innovation Institute (ELII) throughout the paper. The institute was selected for the following reasons:
• ELII jointly collaborates with universities, suppliers, end users and other research institutes to work on Research & Development (R&D) manufacturing projects of the automotive sector. This makes them a suitable case for this research as it can be inferred that they adopt coupled processes of open innovation.
• ELII believes that their innovation derives from collaboration and they import and export knowledge to manage their purpose. As this research aims to understand importing and exporting mechanisms distinctively, this makes ELII an appropriate case for this study.
• One of the authors of this paper worked as an intern in the organisation throughout her Master's dissertation process. This had allowed her to intimately understand the organisation structure.
• There was a time limitation during the dissertation period and ELII was the most accessible research institute because of their existing collaboration with Loughborough University.
Research framework: Activity Theory
As stated above, one main concern of this paper is to have a comprehensive analysis of the phenomenon. We have chosen Activity Theory (AT) and we will explain the theory and its relevance with this study in this part.
What is Activity Theory?
Activity theory (AT) (Engeström, 1987) has its roots in the studies of Marx and Engels and Vygotsky, Leont'ev and Luria (Engeström, Miettinen & Punamäki, 1999 In AT, see Figure 2 , an activity is a unit of analysis and provides "the dialectic relationship between subject and object" (Vygotsky, 1978) incorporating these related elements: instruments, rules, community, and division of labour (Engeström, 1987) . Engeström (1987, p. 136) Engeström (1993) defines AT characters as following:
• Object: "the 'raw material' or 'problem space' at which the activity is directed and which is moulded or transformed into outcome" (p. 67) • Subject: "the individual or subgroup whose agency is chosen as the point of view in the analysis" (p. 67) • Community: "multiple individuals and/or subgroups who share the same general object" (p. 67) • Instruments: "physical and symbolic, external and internal tools (mediating instruments and signs)" (p. 67) • Division of labour: "both the horizontal division of tasks between the members of the community and to the vertical division of power and status" (p. 67) • Rules: "the explicit and implicit regulations, norms and conventions that constrain actions and interactions within the activity system" (p. 67)
The relevance of Activity Theory with this research
AT is significant for this research because of three main reasons. We will explain these reasons in this part.
Firstly, Hasan & Kazlauskas (2014) (King & Ockels, 2009 ). For example, employees in the process can also create tacit solutions for their daily work problems that might lead to innovation (Macpherson & Clark, 2009) . Similarly, Cash, Hicks & Culley (2015) emphasise the significance of AT to analyse 'unconscious' data. Therefore, AT can help us reveal the obscure part of the process.
Finally, AT is a significant framework for observations and interviews to observe complex environments (e.g. modern workplaces) (Cash et al., 2015; Hasan & Kazlauskas, 2014) . It allows researchers to make a multi-dimensional analysis (Cash et al., 2015; Hasan & Kazlauskas, 2014) . Our research is complex because we want to observe the importing and exporting mechanisms of innovation and AT characters can allow us to have a clear mapping of the process.
The Case Study Methodology
The Research Design
The main purpose of this study is distinctively analysing importing and exporting mechanisms in coupled processes from the perspective of employees. We have determined two main research questions to investigate in the case of ELII:
• Research Question 1: How are importing mechanisms undertaken in joint R&D projects? • Research Question 2: How are exporting mechanisms undertaken in joint R&D projects?
We have investigated these research questions through semi-structured interviews divided into question and card sessions. We will explain why and how we conducted semistructured question and card session in this part.
To begin, semi-structured interview is a flexible research method that researcher makes a conversation with participant by using pre-prepared questions, but researcher might ask follow-up questions to participants in need (Fylan, 2005) . We have selected this method because this method allows researcher "to delve deeply into a topic and to understand thoroughly the answers provided" (Harrell & Bradley, 2009, p. 27 ). Furthermore, Barriball & While (1994) state that this method is useful to observe complex phenomenon with confidential information like this case study.
We have generated research questions based on AT. The study of Hasan & Kazlauskas (2014) Table 3 . In the card session, we have used a card sorting technique that has helped us map whether AT characters are imported or exported. This technique is a data collection method that is used in interviews to find out the mental model of interviewee who categorizes concepts from their existing knowledge (Daniels, De Chernatony & Johnson, 1995) . The reasons to choose this technique are:
• It is efficient to understand the mental model of interviewees in complex environments (Daniels et al., 1995) .
• The study of Chatzakis (2015) demonstrates the efficiency of cards when observing innovation activities in a short time.
• It provides flexibility to the interviewees, who can sort concepts from their existing knowledge by using visual cards (Gammack, 1987) .
We have also designed the cards based on AT. As the unit of analysis maps the relationship between object and subject, we have designed object and subject cards to understand the relationship between object and subjects and the direction of the activity (importing or exporting). Figure 3 illustrates the subject cards to represent employees and partners of ELII. Object cards are designed in a way that participants can write the objective and duration of the innovation activity (See Figure 4) .
Figure 3 Subject cards used in card session

Figure 4 Object cards The Research
Eight key employees from ELII participated on the research. They were identified via snowball sampling method (See Figure 5) . The research started with question session and ended with card session.
Figure 5 The usage of snowball sampling method
In the question session, participants replied to the AT questions, which are introduced in the previous part (see Table 3 ). In the card session, i) the researcher summarised the question session to a participant by placing visual cards to the board and then ii) the researcher and participant drew lines between the placed cards. The aim of this exercise was to map the roles of participants in the project and their relationship with other participants and activities to understand how they import and export knowledge. Besides, question session is summarised that had allowed researcher and participants to cross check the answers (see Figure 6 ).
Figure 5 An example of end of the card session board with one of the interviewee (some of the cards text was blanked out to preserve anonymity)
To analyse the data, we have initially transcribed the answers of interview questions and coded these using NVivo. We have coded those answers into activity characters: object, subject, community, division of labour, rules, instruments and outcome. Moreover, we have used photos taken during the card sessions to understand whether activity character is imported or exported (see Figure 5) . Table 4 summarises the data analysis. To detect importing and exporting instruments, rules and outcome, we have followed the same procedure that we introduced in previous questions.
The Research Findings
We have summarised the case study findings revealing how importing and exporting mechanisms are undertaken in joint R&D projects in Table 5 . The analysis outlines the joint R&D projects in terms of seven AT categories. We will explain the research findings for each category in this part.
To begin, the main objective of this study was investigating the process of importing ideas to export R&D projects. Therefore, all projects introduced by participants covers this process.
Main subjects are engineers and managers working for ELII. Whilst engineers import their knowledge to the process, one main responsibility of managers is to export the imported knowledge to the partners.
Regarding community, suppliers (e.g. resources), clients (e.g. prototyping tools), universities (e.g. research area), public and government funding bodies (e.g. funding) import their knowledge and sources to these projects. On the other hand, private and public research institutes, SMEs and universities (e.g. Ph.D. projects) export their knowledge and sources throughout this process.
As a division of labour, bottom-up division of labour is followed by organisations because there is no hierarchical difference between partners. Participants also explained how the process is undertaken by employees and partners in terms of division of labour. The projects are given to project managers (e.g. research engineers or managers of the organisations or multiple managers from different partners) and they have the full responsibility from the beginning to the end. They follow the Stage-Gate model that is divided into following steps: defining the research problem, setting up the project members (consortium), developing the project (collaboration process) and commercialising it. In the beginning of the project, the research problem is identified and rules (e.g. IP, contracts, project timeline) and resources are defined based on the problem. Afterwards, project managers identify which partners are required for the project. After selecting the participants, collaboration process starts. Each member to update members and exchange knowledge. At the end of the project, the ideal scenario is commercialising these projects via spin-off venture companies and IP strategies. However, in this case study, participants state that they fail to commercialise most of the joint R&D projects. Although they have the intellectual property rights of these projects, they do not know how to profit from them.
Instruments vary based the requirements of these projects. In general, organisations need research tools (e.g. CAD software, technical equipment) and manufacturing resources (e.g. prototyping tools, factory, funding) that they import from suppliers, clients and universities. By using these tools, they export reports (e.g. feasibility reports), presentations, posters, videos and prototypes to explain the outcome of these projects.
Rules are generally set up in the beginning of the project as a contract. Main criterion of the rules is to decide on how organisations benefit from the project (e.g. how to share the IP, the roles of organisations). Also, duration and funding of the project affect the rules.
As an outcome, organisations exchange (import and export) the knowledge and sources to complement their competencies. If they have good strategies throughout the process, they can import new resources to the organisation. As they gain technical expertise on the field, they can use that to have a competitive advantage and be leader in the market. Moreover, external organisations can use the exploited knowledge and sources to innovate and grow businesses.
The discussion on the case study and the open innovation concept
We will discuss this case study within two following purposes:
• The significance of case study findings to the open innovation concept • The potential areas for the future design management studies Firstly, this study shows that the objective of joint R&D projects is to convert ideas to the main projects that are ready to commercialise as a next step (van der Meer, 2007) . This study reveals that engineers and managers are the subjects of these processes. This research does not reveal what happens inside the organisations in detail. As Piller & West (2014) emphasises, we also recommend new studies to understand how coupled processes are undertaken internally.
Similar to the literature (Enkel et al., 2009; Laursen & Salter, 2006; Piller & West, 2014) , the case study reveals that users, suppliers, universities, public and government research institutes and SMEs are members or community of the joint R&D projects. Piller & West (2014) state that the locus of innovation can be considered interactive on coupled processes. This study contributed to the base of knowledge by identifying whether this community import or export their knowledge (See The Research Findings).
Impetus for collaboration (Piller & West, 2014 ) is a bottom-up division of labour. Furthermore, the joint R&D project of this case study implements Stage-Gate model aligned with Stage-Gate model of Cooper (2008) . Moreover, the activities undertaken in stages (defining, finding participant, collaborating and leveraging) have many similarities with the study of Piller & West (2008) . As they also argue, this study shows that leveraging from the joint R&D projects is still a challenge that organisations do not fully benefit from the outcome of these projects.
In addition, Sundbo & Gallouj (2000) emphasise that there are no strict external and internal rules in these processes. This study also shows that rules are mainly defined by the contract done in the beginning of the project. Instruments used for these processes are outlined in the previous chapter, but literature lacks information regarding this aspect.
Lastly, in line with the literature (Gasmann & Enkel, 2004; Kogut, 1988) , this research shows that the main outcome of coupled processes is sharing knowledge. There are also other outcomes aligned with the literature (keeping up with technological developments and protecting competitive advantage, complementing the competencies) (Chesbrough, 2003; Enkel et al. 2009; Koschatzky, 2001; Lichtenthaler, 2011) . One main challenge is to commercialise joint R&D projects.
Conclusion
The main purpose of this research was to explore how coupled open innovation processes are undertaken in innovation organisations from the perspectives of employees. In addition to the study of Van der Meer (2007) and Piller & West (2014) , the main contribution of this study is observing these processes in a comprehensive way through mapping importing and exporting mechanisms based on AT categories. Moreover, design practice and research can especially take advantage of these findings by analysing the research findings and evaluating recommendations of this paper.
As open innovation is a new field, there are some limitations that should be taken into consideration. These are as following:
• Literature review of this paper mainly covers open innovation literature, whilst design literature has not been reviewed for this research. • Piller & West (2014) state that coupled open innovation processes are based on open innovation, user innovation and co-creation. However, this case study findings do not provide information about user innovation and co-creation aspects of these processes.
• The case study is a weak point of this paper because there is almost no example on the literature using the similar methods used for this research (cards, AT). Therefore, authors of this paper have difficulties to design the research, which might affect the reliability of the findings.
• The joint R&D projects are investigated from the employee perspective of one organisation and this might affect the reliability of the findings.
Recommendations
Aligned with the significance and limitations of the study, we recommend the following points that future design management studies can explore:
• There is a need for reviewing design management literature to outline the research done so far about open innovation processes.
• This study shows that leveraging from the joint R&D projects (commercialisation process) is still a challenge and organisations do not fully benefit from the outcome of these projects. Future studies can be focus on commercialising R&D projects via IP strategies and new business models. For example, design management literature can specifically focus on mapping commercialisation processes and whether design can contribute to these processes.
• Each category of AT might be explored in more detail because there is a lack of information. For example, there is little information about instruments used in coupled open innovation processes. For instance, design research might focus on the instruments to identify the problems and develop new solutions.
• The case study findings do not provide information about user innovation and cocreation aspects of these processes, so the future studies might focus on these aspects.
• This research shows the efficiency of case studies to understand the phenomenon but there is only one case study conducted. Therefore, more case studies can be done to have reliable findings.
• More studies are needed to understand how open innovation is undertaken internally by employees.
• The research methods (Activity Theory and card) used for this study should be experimented and improved by conducting further case studies.
Implications to Design Practice
We consider that design practice can help overcome the identified challenges of the coupled open innovation processes. The potential design practice contribution areas might be as following:
• Setting up a consultancy agency that offers design thinking methods for organisations to help them to steer through the open innovation processes • Designing tools (e.g. set of visual cards) and setting up workshops (cognitive idea generation sessions with partners) to help organisations consciously understand these processes • Developing business models and services for open innovation processes 
